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Subject: Request for External Peer Reviewers of the Scientific Basis cif the Proposed BPA for
Dissolved Oxygen Water Quality Objectives

Dear Dr. Bowes:

In accordance with Health and Safety Code section 57004, the North Coast Regional Water
Quality Control Board (Regional Water Board) is requesting external scientific peer review of the
scientific basis for a proposed amendment to the Water Quality- Control Plan for the North Coast
Region (Basin Plan). The proposed Basin Plan amendment (BPA) will revise the existing water
quality objectives (objectives) for dissolved oxygen (DO).

DO objectives were first adopted by the Regional Water Board in 1975 and have remained
unchanged since that time. The goal of the proposed BPA is to update the DO objectives to the
current scientific understanding and acknowledge the relationships (elevation, salinity, and
natural temperature conditions) that affect DO. These revisions to the DO objectives are crucial
for the development of a Klamath River Total Maximum Daily Load (TMDL) Action Plan for
dissolved oxygen and other related parameters. Staff intends to bring the DO objective before
the Regional Water Board prior to'the hearing on the proposed Klamath River TMDL. The
Klamath TMDL must demonstrate full protection of beneficial uses, for example, through :
compliance with the DO objective. As such, it is necessary to adopt a revised DO objective
prior to the adoption of the Klamath TMDL so as to ensure that the DO analyses conducted in -
support of the TMDL are based on an accurate and appropriate DO objective.

Purpose of the Request

The purpose of this letter is to request external scientific peer reviewers of the Staff Report,
including BPA Action Plan, for the proposed revision of the DO objectives. Peer reviewers are
asked to review the scientific basis for the proposed DO objectives, including guidance followed,
literature cited, data analyzed, and judgments and assumptions relied upon. This request
provides an overview of the amendment and scientific issues in order to facilitate selection of
external peer reviewers. The Staff Report is not yet available.

Expected Date of Regional Board Action

The Regional Water Board is expected to formally consider the proposed revisions to the DO
objectives during its scheduled meeting in June 2009. This is in advance of the September
2009 meeting in which the Regional Water Board will consider the Action Plan for the Klamath
River TMDL so as to meet EPA’s court-ordered approval of the TMDL by December 31, 2009.
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In order to meet this schedule, we request receipt of the peer reviewer's comments by February
15, 2009. :

Expected Date the Documents will loe Available for Review
January 15, 2009.

Requested Review Period

We request a thirty (30) day review period in order to finalize the staff report and proposed BPA
for a public review of the document prior to the Regional Water Board's consideration of staff’
proposal in June 2009. We judge the proposed revision of DO objectives to be relatively
straightforward, relying primarily on guidance developed by EPA and other Basin Plans. As
such, we do not believe the review will require excessive effort or time. As the proposed
revision of the DO objective relates to the proposed Action Plan for the Klamath River TMDL,
there may be some overlap in the selection of peer reviewers. ' As such, peer review comments
on the proposed DO revisions can be submitted to Regional Water Board staff after peer review
is complete on the proposed Action Plan for the Klamath TMDL.

-
'

Suggested Areas of Expertise for Reviewers
The proposed amendment focuses on two general dlsc1pl|nes We suggest that having at Ieast
two reviewers is appropriate for this project. S

Reviewers should have expertlse in the followmg flelds

- Water chemistry and llmnology partlcular emphaS|s on the physncal ‘chemical, and
biological factors influencing DO in the varlous rlverlne reservorr and estuarlne
" environments of the California north coast.
- Fisheries biology: with a focus on the: freshwater habltat (physrcal and chemlcal) needs
- of salmomd speCIes P : -

Contact Informatlon ‘ ' Lo - . :
Alydda Mangelsdorf (AManqelsdorf@waterboards ca.gov) at (707) 576 6735 is the staff contact

Attached please find (1) a plain Engllsh summary of the proposed amendment (2) a'list of
focused scientific topics for the peer rev1ewers and (3) a llst of scnentlsts mvolved in
development of the draft document : o
Please contact me |f you have questlons Thank you for your assrstance
Sincerely, o

Holly Lundborg, Senior |
Planning Unit -

Attachments
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Attachment 1
| Description of Proposed Action
INTRODUCTION |

The North Coast Regional Water Quality Control Board (Regional Water Board) is proposing an
amendment to the Water Quality Control Plan for the North Coast Region (Basin Plan) for the
revision of dissolved oxygen (DO) water quality objectives (objectives) herein after referred to as
Proposed DO Amendment. The staff report for the Proposed DO Amendment addresses the
following issues:

The development of DO water quality criteria, as recommended by USEPA.

The DO requirements of salmonids in each of their life stages.

The DO requirements of other aquatic species, as appropriate and available. _
Techniques for establishing background DO conditions as the basis for protecting water
quality in waterbodies unable under natural conditions to achieve the DO requirements
of salmonids on a year around basis.

BACKGROUND

The Regional Water Board directed staff in its 2007 Triennial Review of the Basin Plan to
develop a proposal for the revision of the DO objectives. The existing DO objectives were put
into effect in 1975 and have remained unchanged since that time. The DO objectives are
contained in two places within the Basin Plan: 1) page 3-4.00 under the heading “Dissolved
Oxygen” and 2) Table 3-1 on pages 3-6.00 through 3-8.00. The objectives on page 3-4 .00 are
based on the life cycle requirements of sensitive aquatic species and are applicable throughout
the region. These objectives are referred to here as the life cycle DO objectives. The
objectives in Table 3-1 are based on background conditions as measured by extensive regional
sampling in the 1950s and 1960s and are applicable in individually named waterbodies. These
objectives are referred to here as background DO objectives. At present, the background DO
objectives take precedence over the life cycle DO objectives for those waterbodies named in
Table 3-1 of the Basin Plan.

Revision of the DO objectives is necessary because: 1) the life cycle DO objectives are given
only as daily minimum requirements and thus allow for multiple, consecutive days of marginal
conditions; 2) the background DO objectives are daily minimums based on grab sample data
which by in large did not capture actual daily minimum conditions; and 3) the listing of
threatened and endangered aquatic species in the region and the specter of global warming call
for updated and innovative approaches to water quality regulation.

Staff proposes three fundamental changes to the existing DO objectives. First, the framework
of the DO objectives should be reversed so that the life cycle DO objectives take precedence
over the background DO objectives. This is to better ensure that threatened and endangered
aquatic species receive the immediate protection they require. Second, the life cycle DO
objectives should be updated to include weekly average limits so as to better prevent the
occurrence of multiple days of marginal conditions. Third, in those waterbodies where natural
conditions prevent the attainment of /ife cycle objectives, the existing background DO objectives
should be updated.
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Staff proposes that these revisions apply to both warm and cold freshwater habitat within the
region, including habitat used for spawning, reproduction, and/or early development. There
appears at present no reason to revise the DO objectives designed to protect marine habitat
(MAR) and inland saline water habitat (SAL).
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Attachment 2

Description of Issues to be Addressed by Peer Reviewers

The statutory mandate for external scientific review (Health and Safety Code Section 57004)
states that it is the reviewer’s responsibility to determine whether the scientific portion of the
proposed rule is based upon sound scientific knowledge, methods, and practices.

We request that the reviewer make this determination for each of the following issues that -

constitute the scientific portion of the proposed regulatory action. An explanatory statement is

provided for each issue. A fuII Staff Report will be available January 15, 2009.

1. Smtablllty of proposed Ilfe cycIe DO requirements to protect the cold and warm water
fisheries of the North Coast Region from acute and chronic ill effects.

The proposed revised life cycle DO requirements are primarily based on USEPA 1986 Ambient
Water Quality Criteria for Dissolved Oxygen (EPA 440/5-86-003). Staff also reviewed more -
recent scientific literature on the life cycle requirements of salmonids, among other specnes to
conflrm the contmued valldlty of USEPA’s 1986 document.

USEPA (1986) recommends dally minimum limits to protect against acute effects on “embryo
and larval stages,” as one category and “other life stages,” as a second category of salmonid
and nonsalmonid life cycle requirements. USEPA (1986) also recommends 7-day or 30-day
average limits to protect against chronic effects on “embryo and larval stages,” as one category
and “other life stages,” as a second category of salmonid and nonsalmonid life cycle
requirements. Staff proposes that the Basin Plan be revised to add 7-day average limits for 1)
spawning, incubating and early life stages of salmonids, 2) other life stages of salmonids, and 3)
spawning, incubating and early life stages of nonsalmonids. The values proposed are those
indicated by -USEPA (1986) to result in no production impairment. These are in addition to the
existing daily minimum limits already contalned in the Basin Plan and determined by staff to be
appropriate for continued use. :

Reviewers are asked to assess the degree to which the revised life cycle DO requirements, as
proposed, are based on sound science and are likely to ensure adequate DO conditions in
North Coast waterbodies to provide the life cycle requirements of salmonid and nonsalmonid
aquatic organisms. Further, reviewers are asked to assess the degree to which current science
agrees that the proposed life cycle DO requirements will be likely to result in no production
impairment of the North Coast salmonid and nonsalmonid fisheries.

2. Assessment of existing background DO requirements as outdated and requiring
update.

The objectlves in Table 3-1 of the Basin Plan are based on background conditions as measured
by extensive regional sampling in the 1950s and 1960s and are applicable in individually named
waterbodies. These objectives are referred to as background DO objectives and take
precedence over the life cycle DO objectives in those waters listed in Table 3-1 of the Basin
Plan. For waterbodies from the Stemple Creek north up to but not including the Klamath River,
the background DO objectives assigned in Table 3-1 of the Basin Plan is 7.0 mg/L as a daily
minimum, except in Humboldt and Bodega bays which are assigned a background DO objective
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of 6.0 mg/L as a daily minimum. For waterbodies from the Klamath River up to the Oregon
border, the background DO object/ves range from 5.0 mg/L asa dally minimum to 9.0 mg/L as a
daily minimum. ‘

The data used to establish background conditions were collected by a range of partners
including federal, state and local agencies. The Department of Water Resources published the
data in annual bulletins beginning with data from 1951. Generally, the data are monthly grab
samples that were collected during day light hours and analyzed in the field using a modified -
Winkler method. They represent the range of DO conditions found in North Coast streams
during the day when photosynthesis is active and contributing oxygen to the water column. . .
Further, they represent the DO conditions found during a very active period in North Coast land
use history. These data unlikely include the true daily minimum at any of the given sites, which:
more typically occur in the pre -dawn hours Yet, they are established as dally m|n|mums
requirements. : S : . S .

Prior to the advent of 24-hour data loggers, DO compliance data was reasonably compared to
the Table.3-1 objectives to determine compliance since they too were collected durmg day light
hours. However, DO.data is now frequently collected in North Coast streams using 24-hour .
data loggers which capture DO conditions both.day and night. These datasets include the pre-
dawn DO concentrations, frequently including the.lowest DO.conditions of the day. - The . ... -
comparison of pre-dawn DO data to day-time DO objectives is in essence a comparison of
apples to oranges and does not provide an accurate understandlng of the degree to.which a
given site-is truly lmpalred due to, DO depletion. e S
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Figure 1. Upstream of Iron Gate Reservoir on the Klamath River. Comparison of DO under
natural conditions and 100% DO saturatlon based on, natural temperatures to the ex1st1ng Table
3-1 background DO ob]ectzve :
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Flgure 2. Downstream of Iron Gate Reservoir. Comparison of DO under natural conditions and
100% DO saturation based on natural temperatures to the existing Table 3-1 background DO
objective.

As an example, the Klamath River is listed on the 303(d) list as impaired due to violations of the
ambient DO water quality standard and a TMDL is currently being developed. In this case,
violations of the ambient water quality standard for DO are only one indication of DO
impairment. Water quality modeling is being conducted using data from the Klamath River to
determine how much pollutant loading must be reduced to achieve ambient water quality
objectives. For DO, the model indicates that even with the elimination of all pollutant sources —
under a natural condition—water quality will still not consistently meet the Table 3-1 objectives.
Separate modeling indicates that even if fully saturated (100% DO saturation), DO at natural
temperature conditions would not consistently meet the Table 3-1 background DO
requirements. These model outcomes have given further indication that the Table 3-1
background DO objectives inaccurately represent achievable daily minima.

Existing DO data throughout the Region is scant and does not lend itself to a region wide
reassessment of background DO conditions. Further, funds for region wide modeling are not
available. As such, staff are unable to simply revise the Table 3-1 DO objectives to better
comport with true daily minimum background conditions. Further, the threatened and
endangered status of several species of salmonids in North Coast streams suggests that where
possible, water quality standards should be tailored to meet the life cycle requirements of these
organisms.- Thus, staff proposes that the order of priority be reversed so that the life cycle DO
objectives take precedence over the background DO objectives. Such a reversal means that
the lifecycle DO objectives will apply in most waterbodies. Only in waterbodies where “natural
conditions” prevent the attainment of life cycle DO requirements does staff propose that the
background DO objectives be updated.

Reviewers are asked to assess the scientific defensiveness of eliminating Table 3-1 background
DO requirements as outdated given today’s typical DO monitoring capabilities. Reviewers are
further asked to assess the scientific defensiveness of applying lifecycle DO requirements in all
waterbodies except those where “natural conditions” prevent their attainment.
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3. Estimation of background DO requirements by calculating the minimum
concentration of DO (mg/L) that would exist at 85% saturation using site atmospherlc
pressure, salinity, and an estimate of natural background temperatures.

There are at least a couple of waterbodies in the North Coast Region in which “natural
conditions” likely prevent the attainment of life cycle DO requirements, namely: the Klamath
River and the Laguna de Santa Rosa. TMDLs for DO impairment are currently being conducted
for both of these waterbodies; but, as of this writing are not yet complete. To ensure that
appropriate DO objectives are applied in each waterbody of the Region, staff proposes that for
waterbodies in which “natural conditions” prevent the attainment of /ife cycle DO requirements,
the background DO requirements be updated. This, we propose, be accomplished by
calculating the seasonal DO concentrations necessary to ensure at least 85% saturation based
on natural temperatures. For this exercise, natural temperatures must be estimated. The Staff
Report describes the means by which this is intended to be accomplished.

Several literature sources (Hauer and Hill 1996, Allen 1995) and conversations with Dr. Moyle at
UC Davis indicate that healthy riverine systems generally maintain DO saturation greater t than .
about 80%. Indeed, many of the State’s regions include a percent saturation requlrement in
their Basin Plans. These Basin Plan requiremenits range from 80-95%. Staff proposes 85% _
saturation as an appropriate criterion because it allows for diurnal fluctuation such as will
naturally occur yet restricts it to the range typically found in healthy rivers, including a margin of
safety. Staff also proposes that the 85% saturation crlterla be applled as a dally mlnlmum to
protect agalnst extreme, damaglng sags in DO

Reviewers are asked to crltrque : ‘ ' v
v' The use of natural temperatures as the basis for estimating background DO condltlons
as well as the methods/techniques recommended for this purpose. '
v The use of percent saturation to define the DO conditions of a healthy river.
v The use of 85% saturation as the criteria approprlate for bracketmg the DO ﬂuctuatlon
generally found in unpolluted rivers: ‘ :
v The appllcatlon of the 85% saturatron criteria as a daily minimum.

4. Definition of “natural condltlons »

The lifecycle DO requrrements are mtended to apply throughout the region except where they
can not be met under “natural conditions.” The term “natural conditions” here refers to those
conditions as they are in the absence of human interference. Natural factors at play may
include: fire, disease, climate, geology, hydrology, vegeétation, and others. They do not include
the effects of: water diversions, agricultural réturn flows, increased solar radiation dué to -
modifications of the riparian zone, the widening of a stream channel due to logging-induced -
sedimentation, as.examples. Reviewers are asked to.consider whether the définition of natural
conditions,” as described in the Staff Report, adequately covers the factors of prime importance:
to the protection of water quality and beneficial uses-and i is based on sound ecologlcal . o
principles. : .

‘ "Other Issues

Reviewers are not hmlted to addressmg only the specrflc issues presented above Addltronally,
~we invite you to contemplate the following “Big Picture” questions.
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(a) In reading the technical reports and proposed implementation language, are there any
additional scientific issues that should be part of the scientific portion of the proposed rule
that are not described above? If so, comment with respect to the statute language given
above.

(b) Taken as a whole, is the scientific portion of the proposed rule based upon sound SCIentlflc
knowledge methods, and practices? : ,

Reviewers should also note that some proposed actions may rely significantly on professional
judgment where available scientific data are not as extensive as desired to support the statute
requirements for absolute scientific rigor. In these situations, the proposed course of action is
favored over no action.
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Attachment 3
Llst of Partlmpants

Regional Water Board staff prepared the documents using regulatory guidance, available
scientific literature, and the examples of other regulatory programs. There have been no -
outside paid consultants contributing to the development of the proposed Basin Plan
amendment. However, Dr. Peter Moyle from UC Davis has offered, gratis, some opinions. and
guidance which are cited in the staff report. .In addition, the following people have offered e
comments under the CEQA Scoping process on-behalf of their clients: - e

Dr. Dave Smith, Merritt Smith Consulting
Dr. Mike Deas, Watercourse Engineering, Inc.

\WMD\Planning Unit\Lundborg\Peer Reviewers Request Package for DO.doc
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